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\Vha t are some ge.neral tblncs vou Jhould know aboul r esearch ! tudies? 

You""' bcing osked co W:e panm a ~b study. To join the $tlldy is \'Oluntary. 
You may refuse to join. or you may wubdraw your consent to be m lhe study, for any reason. 

Research studies are designed to obmln new lmowledge Uuu may help other peopre in the furore. 
•• ·ou mayo )l receive any diroet benefit from being in the researel: study. n .... re al .o may be risks 
lO bc:ing in ~·search srudies. 

Deciding no' ··~ be in the swdy or leaving the smdy before iL is Jone will no' .... · ... t your 
rclntionsbip ,:;th the researcher, your heaJth care provider, or the University·/ :~orth Carolina· 
Ch.:.pcl Hill. If you are a patient with an illness. you do 1101 have to t·c in lhe research study in 
orclc:r to receive bca1th care. 

Den.ils abou. this srudy are discussed below. his imponant that you underst.u\d this information 
soL _. you can make an infonntd choice about being in llus rese:arcl· -udy. You \\ill be given a 
copy of this consent form. You should ask the researthers nnmed above. O£ staff member.; who 

m:ay 45$iSt them. any questions. you bave about this study at any tim' 

\Vh:11 Is the purp ose of this study? 
The main purpose of lhjs restn~ch study is to detcmtine if a component of outdoors air 

pollution. diesel exhaust. causes innlll1l11latioo in rhe lungs. Results from this study may incre:.se 
the u.ndersLanding of how gaseous and paniculate air pOlhu.ams (which causes the haze seen i11 

somo pollutcxl cities) may odverscly a!Tcet the functioning of human lun&s. This undersnmding 
may Jx, especially impor13nt fe>r pauents with astluno or olher C1ltd1opulmonary diseases. 
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Are. there any reasons you should not be in tltis stndv? 
You sbould not par1icipate in Ibis study if . .. 
l . You have a history of lung d isease and/or active allergy including: hay fever. dust allergies, 
rhinWs. 3slhm~ chronic broncbitis. cb.ron.ic obstructive-pulmonary disease., ntberculosis.. 
coughing up blood, recurrent·pnewnonia, chronic or allergic rhinitis or acute or chronic sinusitis. 
2. You are unable to part:icipate in moderate exercise 
3. You are a diabetic 
4. You have a hjstory ofbteedfng or coagulation djsorders 
5. You have a history of chronic exposu.ce 10 duSt.;; or chemical fumes 
6. You are allergic to lidocaine or other local anesthetics used in dental procedures 
7. You have a history of cardiovascular disease 
8. You have high blood pressu.e 
9. You are pregnant 
10. You are anhritic or take regular doses ofNSAIDs ·(aspirin-like medications, lbuprofen). or 

acetoroioophen. or corticosl!eroids. 
1 l. You cannot remain in the local area for 24 hours after the bronchoscopy 
12. You are currently breast feeding 

Jiow manv people will take mnt in tbis studv? 
lfyou decide to be in this study. you will be oneofapproxitnately Len (10) people i1lthis 
research srudy. 

How long will vour part in t:h!is studv lasf~ 
Your panicipa(ion in this study wi11 last for one training session (today) for about 2..J 

hours, and two exposure sessions. each expos-ure session consisting or about 6-7 hours on the 
first day and about 3-5 hr on the next day, for a total of 5 days. Therefore your participation 
may take up to approximately 27 hours. The interval between the first 2 day session aud the 
second 2 day session will be a ttljnjmum of3 \veeks. 

Storage of some of the samples from you in t:~ir.. srudy may be up indefinitely. 

\>\1hat will happen if you. uke-part in the studv? 
During the course of this sLudy. the following will occur: 
A. GeJlem1 Description of the P roject; 

Ten nonnal healthy subjects (males"' females) between the ages of 18 and 40 will be 
recruited and complete the st1.1dy .. Female subjects cannot be pregnam and participate ln this 
st\ldy. Prior to each exposme. wine testing alld menstrual history will be obtained to rule out 
pregnancy. Screening examinations will take place at the EP& 

Today you will have a r.rainiJlg session at the EPA for about 2-3 hours to familiarize 
yoau:selfwith some of the techniqt1es you will perform. These include instruction on the usc of 
the stationary bicycle to be used during d1e study, and how to perform spiromeuy and an exhaled 
breath collection. After satisfactorily eomple-tiog the training session,-you witl be ready for the 
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exposure, and an appointment date will be ser up for you through a U.S. -EPA contracting 
company (curtemly Westat). A list of medications, en\•irorunenlal exposures, exercise 
restrictions, and foods 1.0 avoid. for the exposure and follow up days will be given to you at this 
time. You are to avoid fumes ;lnd smokey rooms in addition to nm smoking. You should not eat 
pan fried or grilled .neat before midnight of the exposure day. 

DAY 1: 
BEFORE EXPOSURE: 
On Day 1 of exposure, you will be exposed in a random OJder w either fi ltered air or diesel 
exhaust diluted approximately 1:30 with filtered air to achieve an approximate diesel exhaust 
pa.ticle (DEP) concentration oflOO .ugln? fo r 2 hr. [Random order is akin to fl ipping acoin; it 
means you an equal chance of !receiving Uttered air or diesel exhaust on your first exposure based 
on the chance- selection by an engineer {who is not part of the research team). A.slhe eng .. oeer is 
the only one to know what you.r exposure is, you and the research team will be "blinded .. or in 
Lhe dark as to what e.xpos•.lre type you reeeive. This particle concentration is representativt~ of 
DEP levels 'vhich you would in hale if you were occupnliona11y exposed to DBP, such as bei11g a 
truck driver, but less than sites in some mines that utilize diescl·gcnerat.cd po\ver. You would 
also be exposed to a similar total amount over about 10 ht at a busy intersection in a poHuted city 
(such as Los Angeles) where DEP concentrations have been measured at 22 Jtg/m3. 

Before the exposure, nurses \vill also attach several elecuocardiograph (ECG) leads to 
your chest. It may be necessary to clean and shave the areas of your chest where these leads will 
be placed. Excessive deodora.nt. skin lotions, and body sprays may interfere with the function of 
some of these leads so we will ask you to not apply these to your chest area on the days you 
report to the HSF. The leads \vHl be colUlected to 2 monitors (stnaH recording devices about the 
size and weight of a portable tape player) to obtain readings of your heart rate and rhythm . One 
of these heart monitors wilJ be re.:noved when you leave for the day. The-other moni[or, a 
pon.able electrocardiograph (ECG) rnonitor, will l'emain com1ected to you until you return the 
next day. You wiH be to.sked to recline quietly and breathe at a constant rate for 20 mim1~es, after 
which the ECG monitor will lake a lO·minute measurement ofyonr heart rhyth.rn. It is b 1pon.-mt 
that you do not faU aslee-p d._.rilllg this 30·minute period. 

You v.oill be aske(' 1n fill out a symptom questionnaire before the exposure. Addit;,~"r.3J iy, 

other baseline procedure~ ••.iU ·be performed. including a blood draw, urine collection, ex~!r. lcd 
brea.lh collected over about 15- 30 min. and lung function determined by spirometry and airways 
resistance by plethesmography. 

Following the baseline procedures, you will have attached on lhe outside of your clolhes 
two small personal monitoring devices which captures some of the particles and gases in t.h.e 
exposure chamber iOr later chemical analyses. The purpase of wearing these samplers is to 
mea.~ute pollutant levels and LO dete•·mine how well the monit.ors -.vork ln temls of measuring the 
pollutants so that it may possibly be uS¢d for oonchalnber studies. 

DURING EXPOSURE: 
You wilJ ewer t11e exp<>osurc chamber for 2 hr. You will exercise moderately for ooe.})alf 

the exposure time in IS min exercise then 15 min resl intervals. You will be allowed to eat your 
lunch if you have b•·ought it, and drink water supplied by tbe EPA during the exposure period. 

AFTER EXPOSURE: 
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After the exposure, some procedures will be perfonned, inc1udi.ng a blood draw, exhaled 
breath oollection, spirometry. polesthesrnography. urine collection, determination ofheal1 rate 
variability, and filling OUt a symptom questionnaire. The ECG wil1 be. worn by you overnight to 
monitor your cardiac activity. After a checkout in the medical station. you wi1l be discharged 
from lhe facWty. You wl11 be glven a phone number :md pager number for the physician on 
duty. Should any untoward symptorns occur before retu.ming the next morning, you can caiJ lhe 
physician for an evaJuation. 

DAY 2: 
You will retum to the Human Studies Facility the following day (Day 2). Yolo will be 

checked in at the medical station. You wi11 fill out a follow.up symptom quesriomtaire. At that 
time, a blood draw, exhaled breath collection, Spirometry, plelhesmography. and urine collection 
will be perfonned. Your heart rate variability will again be determined. You wiU then be 
p!'epared for bronchoscopy. This wiJI involve i.nsertion of a flexible rube (•bronchoscope") 
t.hroogb one side oflhe nose and placement into one of your ain•1ays. A portion of one of your 
lungs will be washed with sterile saline. In addition, a small amount of surface cells will be 
retrieved from one of your airways by gently scraping with e. three special brushes which v.riU 
sarnple the ainvay tissue (three brush biopsies. 1l1e effect of diesel exhaust on lung inflammation 
will be specifically detennined by counting the nurnber of inflammatory cells (neutrophils) 
recovered in the lung lavage (washings). Additionally, the washings themselves. breath 
condensate, and cells recovered by brush biopsy and forceps biopsy will be examined to see if 
you have been affccuxl by diesel exhaust in such a way as to promote an increase in the number 
oflnflrunmatory cells (neutropbils). This will be done by detennlning if there are increases in 
certain substances which promote inflammation or are lndicaLive of inOammatJon. ·rhe washings. 
breath, blood, and cells may be examined for other biochemical mediators which are present 
during inflammatory responses, indicate altered immune function, suggest altered blood clotting 
parameters. and/or provide an estimate of the amoum of diesel exhaust that is deposited in the 
body. Yout urine will be analyzed for an estimate of how mud1 dieseJ exhaust deposited in your 
body. The specimens (cellS and fluid) may be stored for as-yet-nndesignated tests; genetics 
testing may be performed on those specimens. The effect of dieS~! exhaust on some aspects or 
~""S physiology will also be assessed by spirometry and plcthe<Mography. 

After completion of the procedures on Day 2. an appojmruent will be made for you to 
teturn for an idenLical sec of two day procedures for the second exp()Sure session. 

B. Detailed Description of Specific Procedures: Exposure, Bronchoscopy, aud Breath Collection 

If the results of lhe scree1ling session today arc satisf.<tctory, you will participate in a 
training sessio1l. You will be informed ofthe design of the experiment and possible risks 
involved. Yo1.1 will be given adequate opponunity to have any questions answered and will sign 
the Wfotmed Consent fonn. The [raining session \vill familiarize you with spitomerry and 
breath collection [echniques. 

If you agree to do the study, you win be asked to come back to t \>JO study sessions; each 
session wiiJ last lv.ro days \vilh about 6·7 hours on the titSt day and 4-5 hours on the second day. 
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I. Exposures lO filtered air and .diesel exhaust: 
You will be expecte<l at the medical station of the U.S. El'A Human Studies facility (at 

I 04 Mason Farm Road) at 8:00 on the momins of the exposure (Day I). You will be a.•ked 
several questions regarding your overall health and medicine usage. Use of a nonsteroidal anti­
inflammatorv (NSAIDsl medicatjon (e.g .. aspirin-like. ibuprofen C'Motrin ... "Advil"). or 
acetomjnophen. or suprofen (Celebrcx) wilhin the last 48 hr \Vill disallow your continuation wjth 
the study or possibly cause I¢SC-he<luJi1tg of vou in the s.tudv. Alcohol is not to be taken within 
24 hr oftbe exposure. It is strongly urge<l that you not eat grilled or pan fried meat the day of the 
exposure (i.e.> from after rnidoi:ght to 5:00PM of the exposure day). The investigators have the 
right to cancel your participation or reschedule your participation in the srudy if it is thought that 
the-medication taken might alte:r the way the exposure affects you. or if you a{f! not compliant 
with the protocol condi,ions. lfyou are a woman, you will be asked specifically about your 
rnenSiruaJ history and will be given a urine pregnancy test once again. The results of the 
prcsmaocy test will be held in strict confidence and revealed only 10 you. You wjll only be 
allowed to continue jn the srudy if YOUr" pregnancY test is negative. 

To begin the exposure. yo-u will enter an environmental chamber which consists of a 
sma11 chamber (approximately 6 ft x 6 ft x 8 fi) containing exercise equipment. A glass window 
aUows lhe staff to observe you ill th•>chamber IU all times. During the exposure, you wiLJ be· 
asked to all .. emate exercise on a stationary bicycle ( LS minutes) and then rest ( 15 minutes). Each 
exposure session will last two (1) hours. 

During the exposure, you will wear seve.ral adhesive chest electrodes which wiiJ b..: l;sed 
to monitor your hean rate and r:hythm. Yo11 can leqpinate t11eexposure at anv time. The staff will 
be monitoring, vour progress conrinuous1v from the control ro9m and will stop the exposure if 
you experience any Unel<il~tedsym~ton>s (e.g .. dizziness. headache, chesl pains). You can 
communicate at all times with t.he staff from the chamber via an intercom. 

2. Bronchose<.>py: 
You will be expected at the medicaJ station of the Human Studies Faci1iry (EPA 

Human Studies Facility on Mason Fann Road) at 8:00 on the next momi.og iOr lhe btoEtchoscopy 
(Day2). l fvou have had anvlhiog 10 dr:.'1k or eat since midnight tbe niglu before thf( 
bronchoscopy. or ifvou have taken a r;~t"ojdal anrj-utflanunatory medication andlor~~lcohol 
during the oasc 24 br. you wi1l mot be al!owed to proceed. 1lte bronchoscopy procedure is 
frequently used in lhe diagnosis of lung disease of both adult and pediatric patjents. The 
procedllre has been used safely(> 1000 times) for severaJ years in studies conducted at Hwl~aJ~ 
Studies Facility, Tire purpose of the bronchoscopy procedure is to obtain fluids and cells &orr. 
the lower areas of the respiratory rract. i.e., the trachea and smaller airways and alveolar regions. 
These materials ,._,.ill be analyt.~ in NSD laboratories to obtain infonnation about the role of 
various chemical substances and cells in the pulmonary response to particle exposure. 

·nte bronchoscopy procedure will be perfollDcd at lhe .HSF medical station by espccial!y 
trained, experienced pulmonary physiciMs. 'rhe bronchoscope is a highly flexible tiberopt.ic 
tube two feet long Md about 0. 5 centimeter in diameter (about the thickness of a pencil). It .is an 
optical device with a light at dt.oe end which can be used to ttansmit images to a camera connected 
at the other end. Using the bronchoscope, the physician can see into your airways and direct the 
placement of the bronchoscope:. A small channel allows flu.id to pass through the bronchoscope 
and is used to insert a ve-ry small brush into the airway to re.trieve surface ceUs. 
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Before you undergo bronchoscopy, an inttaveoous calheter "ill be placed m a vein in 
your ann to posSibly give you medicanoo (atropine) before the procedure slans (a sa1in<: lock is a 
needle that stays in your arm for n shon time). The lock will rematn in place so that it can be 

used lO give you drugs in ease there nrc :my problems during the procedure. You will also have 
adhesive recording electrodes placed on your chest. a blood pressure cuff on your arm and an 
oximeter (a sro.all clothespin like device) adhered on your finger tip tO ol1ow Lhe medical stafTto 
monitol' your blood pressure. hcnrt I'Bte and blood oxygen levels during the procedure. No 
scdntives and/or narcotics are administered durin,g broochoSCOJ>Y· 

Before proceeding. the nurse will again make cenain that you have had nothing to cat or 
dnnk since midnight the previous mgJn. She will then give you o lidocaine solution ond ask you 
to prglc: ,vJth it for a few seconds m order to anesthetize your throat. You win then be asked tO 

onhale (snort) a smaU amount or hdocaine jeUy lbrough one nostril 10 anC$lheti%e yoa nose and 

the back of your d!roat. A Q-1ip "'ilh lidocaine jelly "ill be gendy ioscncd into your nose to 
ensure thai your nose is completely numb before lhe bronchoscope is inserted. The procedute 
will not bctoin until your nose and throat arc weU anestheti~ed.lfthiscaMol be accomplished. 
the bronchoscopy will not be perfonned. A tube delivering oxygen will be placed insid~ your 
other noslril. This is done as a precaution during a11 bronchoscopies enrried out aL the HSD. 

To start the procedure, •he physician will pass the bronchoscope through your 
anesthetized nostril inLO the back of your throat and to a point above your vocal cords. He will 
then inJect a lidocaine solution to numb your vocal cords before passing the bronchoscope into 
)·our lrachea. More Lidocaine, up to whaL is considered a safe maximum dose for a healthy adult. 
is injcclcd at \'arious points in your trachea and airways to minimize coughing during the 
procedure. You may expenence some oougb during the procedure. This ,. a normal reflex caused 
by the presence of lhc bronchoscope in your airw-ay. 

The bronchoscope will then be gently wedged in an airway in the rigbtlung ond sterile 
sahne will be injected into your lung lhrougb a channel in lhe bronchoscope. The saline will then 
be a;ently suctioned from your luna through the bronchoscope. This sequence "Ai.U constitute one 
wash. A total of six (6) washes will be performed io che same h.~ng area. v.ith the first wash being 
obout 20 cc saline and the remaining washes being approxima~ely SO cc. A Lotal of about 270 cc 
(about one-.ha!fpint) of sterile saline will be used during tho bronchoscop) pro'"...edure. 
Approxim:-:~i}' 75 % of the saline injected lmo your lungs can be recoveree.'' ..... aSpiration 
through th·; ~·roncboscope. The remaming 25% or so (abouJ75 cc) is expc~.~.··J to rctiUlin in your 
lungs. The saline left in your l~ngs should no1 cause you any dinicully breaUting or harm you in 
any way, and will be completely obsorbed by your lungs within 48 hours. Afier lhe lavage i• 
p<rfODDcd, brush biopsies of your aiJway surface epithelial cells will be taken. in brush biop!ries, 
a 'ery small brush (3 millime~ers in diometcr) will be insened lhrou@h the cbanncl in the 

bm::hoscope. The brush is visobleto the physician performing lhe p'..c:cdure through the 
bronchoscope. Small amounts of surface cells are scraped from lht airway by gently brushing lhe 
ai:·way several limes. Three (3) brush biopsies art taken a1 one Silt ' n the left lung. The IOta! time 
1he bronchoscope wiH be in, your :urways will be up to 20 to 35 minutes. You can ten:ninate the 
bronchoscopy at any rime. and still receive payment for the procedure. 

After the procedure. ll1e oxygen c:mmula will be removed i r your o~ygcn saturation i~ 
oc..,·eplable. Similarly, the chesl electrodes will be removed ifyom heart rhytlun is oorma1. Vital 
signs will be moniLOred every 30 1ninutes for Lhe firs t hour and hourly thereafter. During lhis 
time you will sit in a rcc:liner 01 the llledical station for an observat,IOn period of ninety (90) min. 
You will DOl bave any food or drink during lhis time. 
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After lhe recovery period, t11e nurses will check your gag ret1ex. The gag reflex nonna11y 
prevents you from inhaling food or liquids into your airway. Since this reflex wiJJ be 
aneslhelized during the procedure. you will be prevented from eating or drinking tmti1 the 
anesthesia wears off. This normaJly takes about one ro one-and-ooe-haJf hours. Once your gag 
renex returns, you will be given some juice to sip and a snack. 

A physician will check you a1ter the recovel'y period. You will be discharged if your vit.al 
signs and chest examination are nonnal. Before ]caving yoo will be given the phone oumber of 
the medicaJ station (966-6232) and page.r number and home telephone nwnber of the physician 
wh-o perfonned the bronchoscopy or the physician on c.all with instructions to call if you 
experience any adverse symptoms. such as: 1) Persistent fever or fever above 101 <~F', 2) 
Persistent cough, 3) Spumru (phlegm) production, 4) Chest pain, S) Coughing up any amount of 
blood, 6) Nose bleeds, 7) Shortness of breath, 8) Wheezing, 9) Hoarseness or sore throat, 10) 
Dizziness. You will 11eed to remain in the local area for24 hours after the end oflhe 
bronchoscopy. 

3. Collection or exhaled (expired) breath: 
Exhaled breath is collected three times each session: On Day 1, onc-e before and after 

exposure, and on Day 2 j usL pri:or to bronchoscopy. These breath collections assist in identifying 
the presence of inflammation in the lung, and estimating how much diesel exhaust deposited in 
your lungs. 

One procedure involves co!Jection of breath condensate. At nonnal breathing frequency 
and volume, you will breathe air i f~ through your nose and exhale your breath out lhrough your 
mouth into a wide plastic tubing submerged in ice water. A collection period of 1.1p to 15 mint1tes 
will be used and generally }ield about 2-3 cc oftluid. You will also fill up an approximately 30 
L plastic bag with exhaled breath, again breathing in through your nose and out through your 
mouth at normal frequency and volume. It is estimated this will take Jess thfm 5 mi.n. Another 
procedure involves coHcction of lung gas lhat requires you to exhale slowly from a deep 
inspiration into a small bag (about l L) for about 20-30 sec. at a steady flow rate against some 
resistance. A separate procedure wi11 require yO\l to bave a rubber stopper with tubing attached 
dtrougb it inserted in one nostril. You wilJ be asked to inhale deeply and close the soft palate (as 
demonso·ated during the training session) and a measurement will be taken within approximately 
30 sec. This is repeated three times. 

4. Blood 
Blood will be drawn by standard techniques three rimes during Day l and 2: 0t1ce before 

the exposure-, ooce soon after the exposure, and once the morning of the bronchoscopy. About 
80 cc will he taken per collection. 

\ Vhat are the possible benefi ts from being in t his stud ,·? 
Research is designed to bcnefio. socie.ty by gaining new knowledge. The benefits to you of 
participating in this st1.1dy may be-that you may learn that )'OU are panic\•larly sensitive to one of 
the components of particulate ait pollution> and thi$ knowledge may be useful in deciding where 
you may live and what employmcm (such as working in a heavy industry job) you choose. 
Societ)' in general may bendlt as more is learned about how air poUuliOfl iJ"ritates the ah'\-.ray and 
i'1jurtslungs. 
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\Vbat are the possible ri~k~ or di~comfons in\tolved \\ilh heine in thi\ studv? 
This study m1ght involve the fol lowmg risks and/or diseomfortS lO you: 
ln most people, diesel exhilust will have an unpleasant odor. and cause eye and nasal irriuuion. 
Some subjects experience headache, dizziness, at1d nausea. though these symploms usually occur 
at higher concentrations. The an10U1ll of diesel exhaust. expressed as the particle mass 
concentration. to be employed in this study (i.e., approximately I 00 Jtsfm3) is thought to be 
cquivaJent to that encountered over several hours at a busy stree' in Los Angeles. and probably 
less in terms of amount than would be breathed during a 24 hour period in Los Angeles. Overall, 
it appears that at lhc lo"'' diesel exhaust particle concentration to be &iven one time for the 
exposure in this smdy. the risk of cancer, if it exists 3t all. is extremely low and t.CJUi_nly no more 
than what one would experience if one were to visit for a few days a particulate-polluted cily in 
the US such as Los Angeles or New York City. This concentnltion is less than that usa. in 
pn:viOU$ controlled exposure studies of c:xm::ising )'Oilng healthy human aduJ1 volunteers 
exposed to diesel exh<ust (i.e., nbout 300 14g/m1 Cor 1 hr). Diesel exhaust particles coot~ 
polycyclic arom:;atic hydrocarbons. which in high enough concentrations and repeated exposures 
mny be carcinogens. However, the estimntcd particle dose in this protocol, even assuming that 
all inhaled particles are deposit"d (which is highly unlikely) is less thnn a tolal of0.6 mg(or 600 
JJ.S) given previously in other experiments involving human nasal instil1ation of DEP. Your 
exposure to diesel e.xhaust may change your response to a subsequent exposure to allergens. 

Carbon monoxide levels will be kept under 10 ppm. a concentration frequently exceeded 
in heavily traffid.ed cities. For comparison, vaJues in California avt.~·age 1 ()...40 ppm. A1 these 
levels in normal healthy subjeeu no ova1 health effects are observed. 

You will be exposed to aldehydes in the diesel exhaust, including fonnaldth)>de and 
acetaldeh)'tle which are <=iDO&cnic m (nonhuman) animal studtes with rcpc11ted exposures at 

biah concentrations. 

I . Porticlc Exwsure 
Exposure tO rur pollution ptl.rticles can cause cougb, $horloess of bre:.th, ch~l 

discomfort and beadncbe. '11'lese symr>toms typically last no more than a few hours. bu~ : onld 
1astlouger if you are ,. ·tl:cially sensitive. There is a chance that expO-Sur:: to particles c.::" 
u\Crcasc lhe likelihoo.llhat you will be more Jikcly to come dOWil with a respiratory iu1.ction 
wit.h.in several days of the exposure. Diesel exhaust. e,ren when diluted in thle study, may have 
an unpleasant odor. Exposure •o the atr pollution particle eoncen1rations used io this srudy for 
short periodr of rime have never been round to cause permanent health eff~<. 

You will be monitored eontanuously during the exposure SCSSIOn througl> a window in the 
chamber or by ;losed-c:•rcuit teiC\iAon, and can communicate with a staff mc::;bt:r via an 
inter«>m. Your bean rate and rhythm will also be cons:antly monitored for any ;u),·c::rse changes 
brought aboe-T by lhe exposure or the exercise. A licensed physician is always ·n the premises 
during exposures, and is available to respond to a call ,vjlhin 30 seconds 

Some studies have shown that Jong lctm (months to years) eX!>OSure to air pOllution can 
be associated willa increased incidence of lung cancers. These result$ have been variable in many 
diffefellt studies. In no case wou1d lhe risk involved in lhis swdy exe<:cd the cbance of getting 
cancer by Spending a day jn Los Angeles. Ntl.\1" Yol'k. or MY urban center where the mass of air 
pollution particles exceeds that used in this study. 
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2. Telemesrv and Hean Rhwltm 11tlouicoriitg 
There is little risk associated with monitoring your hean by 1'-CG or blood oxygen by 

pulse oximetry. However, preparing your skin for placement orECG electrodes and removtng 
the electrodes the next day may cause some irr-itatimJ, itching, or burning i ll some people. If 
this oe<:urs you should call the nursing staff. 

3. Bronchoscopy. Lava2e. Brush Biops}.' 
As with all medical procedures~ there arc risks associared w)th bronchoscopy. However. 

experience has shown that these risks are extremely small in yotmg. healthy subjectS such as 
yourself. The risks associat.e<l w ith bronchoscopy are described in detail below. 

A primary risk ofbronchoscopic procedures is discomfort to the nose and throat 
brought about by tlte insertiOEl of the bronchoscope through the nasopharynx. This discomfort 
should be a11eviated or e1jminated by the usc of local anesthetics such as lidocaine. For this 
reason, you will be asked to ga:rgle with a lidocaine solution and have lidocaine jelly placed in 
your nose prior to beginning d~e procedure. The effectivenes.i of the anesthesia win be tested by 
the nmse or physician using a cotton swab ge.nt]y inserted into your nose before insening the 
bronchoscope. If you experience pain or discomfort during insertion of the bronchoscope, more 
lidocaine will be used, up lo a safe.maximwn amount. If adequate anesthesia cannot be aclueved 
using this amount of lidocaine, the procedure will not take place. 

A second risk of bronchoscopy is cougbing that results from the initation of. the airway 
caused by the presence of the b ronchoscope in the airway. Coughing is a normal reflex the 
fHuc.tion of which is to expel foreign substances from the aitways. Because coughing in itself can 
cause mild tratuna and discomfon to the airways and vocal cords, lidocaine liquid is sprayed on 
the airways at various sites to suppress the cough reflex. ibis strategy is usually not complet.ely 
successful and it is expected th;u you will have some cough during the procedure, especiallY. 
during the time of insertion of the bronchoscope into the airway. If coughi.n,g is not controHable 
with lhe lidocaine or causes yo11 discomfort, che procedure will h~: tennillatod immediately. 

On very rare occasions, bronchoscopy can induce an asthma-like attack. 1'he symptoms 
include: chest tlghmess or shortness of breath as muscles in lhe airways spasm. Thjs 
complicaLion is ex.tremeJy rare in healthy, young indivldualss,Jch as yourself. who bave no 
history of lung d isease. However, should an asthma attack occ:tr, the pbysjciao will 1erminate the 
procedure inunediately. and administer asthma medication ·.o .:..rop tbe-spasm of the aitways. rhis 
is aJI that should be required to alleviate lhe symptoms. In the very unlikely event that you 
require additional treatment be<.:ause the asthma attack continues, you will be transported by 
ambulance to tlte emergency room of the UNC Hospitals, located 1/4 mile away. 

Nose bleeds are atlother risk of bronchoscopy. This i~ caused by trauma to the nose 
during 1he bronchoscopk procedure. Almost always~ the bleeding is minor and is noticed as a 
few drops of blood in mucus secretions in the nostril. This bleeding usually stops on its own~ 
without any treatment within aJl bour after the bronchoscopy. Oo very rare occasions, if the 
bleeding becomes moderate to severe, your nostril will be packed with sterile gauze to absorb the 
blood and put pressure on the s-ite of bleeding. Should you require additional treatment. you will 
be Ltansported to the UNC Hospita ls Emergency Room. Major nose ble.eds during bronchoscopy 
are extremely rare and Limited to people with kidney disease or blood clotting d isorders. It could 
also be caused by chronic use of aspirin, ibuprofen or similar drugs. You wiH not be allowed to 
part.ic1pate in this srudy jfyou are-ptesendyon any medication or regularly take aspirin. 
Therefore~ the probability of getting a major nose bleed is very small. 
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Major bleeding of tbe alnnys isanolhc:r very rnre (less than I percent) complKalion of 
bronchoscopic procedures. The chan""s of serious bleeding occumng on young, heallhy people 
arc c' en more remote. People who suHer rrom kidney disease, blood clotting disorders or are 
chronic users of aspirin-like dru!J$ an a1 incr<:ascd risk ofbleedong during bronchoscopy. In 
nddition. people with lung cancer or serious infections are more likely to suffer from airway 
bleeding during the procedure. Your modical hislOry. 1he physical examination, your blood 
nnnlysis and chest X-ray would reveal conditions that put you at risk of bleeding during 
bronchoscopy. You will not be a1lowod to participaie in t1lis study if you have any of these 
conditioL\S. Therefore, your chllnces of having a serious bleeding during bronchoscopy are 
ex~reroely small Nevertheless, if you do experien... bleeding during bronchoscopy, you will be 

und<r lhc""" of an experienced physician who will !alee steps 10 Slop 1he bleeding immediately. 
A special can wilh emcrgcney supplies os available 10 handle medocal emergencies. In lhc e''CIII 

of I major bleeding episode, you woll be ommedialely ll'llDSported IO lhe Emergency Room of lhc 
UNC Hospilals. 

P·neumotbonlx or collapsed lung is another pOSSible eomphcntion ofbroncbo$COpie 
procedures. This condition is more hkely to occur during tissue biopsy in lhe lung periphery, not 
lhc major central airways which will be the focus of this study. The symptoms of pneumothorax 
include chest pai11 and shol'tnes.s o f breath. If you experience these symptoms, you should 
immediately conlacl the medical s1a1ion (966-6232), or page the physician who performed lhe 
bro1\Choscopy or the on·call physician. The vast majority of pneumothoraces occur within 24~48 
hours of the procedure being completed. WhiJe a serious condition. a pneumothorax car. be 
IJ'Utcd readily in an emergency room seuing. 

The lidocaine used 10 aneslheuzc your nasopharynx and tonll'OI your cough can pose 
cct1ain nsks as weD. A smalll'nlction oflhc lidocaine applied 10 your nose and airways will he 
absolbed into your bloodstn:am, where ol could cause adverse efTcc:ts. Your risk of suffering side 
effceu from !he lidocaine ar<: normally very small, but can be much greater and pocentially life· 
threatening if you are allergiC t() lidocaine or othet topical anesthetics. You will not be allowed to 
participate in this sludy i f you have any kno"-'D alleries to lidocaine or similar medications. 

When used at high doses, hdocainc can also cause ce·rurol -ncrvous system elTects such ns 
conJuslon, ligbtheadedne~"s, i tching, tremors, euphoriA, or seizures. Hean rate disturbances 

OI'C aliO possible if :oo much lidoc<1inc is used. Therefore, no more than o ma.ximur.; of 
approximately 360 mg of lidocaine will be used. These :l!nourus arc sc1 as the maximum safe 
doses r<:eommended by 1hc manufacturer of the drug. Should My problems arise due 10 1!>0 use 
of lidocaine, a physician will be a"ailable to treat tbeni. 

Prior 10 lhe slart Oflhe btoncboseopy, a1r0pine may he given lhrough a vein in yeo or ann 
in order 10 counteract any change! on blood pressure that re.-uh from lhe plocemen1 oflhe 
bronc~ope in10 your airw:ty end to lim1tlhe amount of secre\ions in your oosc and throuo.. 
Atropine can cause a an increased hun r.ate and decreased blood pressure, dry mouth and nose 
for 30..60 minutes after the procedure is completed. The effects should wear off on their v .vn 
soon allc::r that. 

A low-grode fever (less than I 0 I °F) occurs in a small per<:enoagc (aboul 25 %) of 
hospilalized subjects undergoing bronchoscopy and lavage. Our experience here a1 the EPA 
faci lity reveals <1% patients with fever after bronc·hoscopy. The fever is benign and responds 
well to Motrin or Tylenol. it should resolve eomple.tely within 24 hours. If you experience a 
fever greater than 101 °F or lasting longer than 24 hours, you could have pneumonia and should 
conlaetlhe Medical Slation 513 fT immediately, so that you can be examoned and treated. 
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Poeumooia occun in IC$$ than I percent of the patientS undCTJOing bron<hoscopy and 

BAL Signs of pneumonia tnelude: fever greater than 101 "For p<ntSttng for more than 24 

hour>, 2) Persis<em cough with or wtthout sputum produc<ion, 3) Chest pain, 4) Shortness of 
breath at rest, 5) Coughtng up b lood. You should coow:< the Medical Station to be seen by a 
physician if you have any of1hese orotJter symptoms. As a routine precaution, the Medical 
Station staff will con1act you between 24 and 48 hours after the bro1tchoscopy 10 inquire about 
AllY symptoms you may be expc1iencing. 

4. Venipuncture 
Placing an IV catheter in your arm carries some small risks as '"elL Tbe needle stick can 

be momentarily painful~ and c:nn lttve a bruise in your arm. The nursing s1aff members who 

will be placing the cathettr are very cxpcricnc;cd and therefote the ns.k is minimal. Infection is 
also a 'ClY small risk involved in the placement of the catheter. Again, L>e nurses arc very 
ex:perieoced in the use of sterile technjques to prevent infection. On rare occasion. you may fainL 
If you notice redness or swelling in the: arc:a surrounding the catheter 5itc, you should cont.aet the 
medica) staff at 966-.6232 for li"CaUnent. 

Prcgtwllc.y excludes a subject ftom pnrticipatiflg in tlri$ s tmly. Pregmmcy is determU1ed by a 

ll!Sf of your urine, arul the ''IJ:lf ofllrlf test is paid for by tlttt .EPA. 1/J'OU are a woma11 and you 

Dl'e pltuming to get preJ:nanr. you should not be in the study . . P/e11s~ notifY the ~fedical Station 
(919-966-6231) or other listed investigators if you become pr~nam during the study. 

s. Personal monitors 
Weanng a penonal sampling device poses no expected or fo......,., risk. 

6. General Risks 
ln addition. there may be uncommon or previously unrecognized risk$ that might occur. You 
shoul1 repc.rt any problems to the resenrchers. 

\Vhat ~ · ;e learn ~tho·ut new t1ndlng~ or information durlne !he llluc;!v' 
You" l~: be given any new information gained during the coutSe of the ~,udy that might affect 
your wtllingness to continue your p3rticipation. 

Ho"' will \·our priYacv be protnted? 
Jo;o subJects ''.rill be identified many rcpon or ptlblicatzon about this Sludy. Dara will be oot 

ue idtal.ifled by your oamt. Penonal identifiers ,,..ill be avail:l.Oie only to the immediate 
research tcom. Al!houglt every elTon will be made to keep rc=rch records private, there may 
be limes when federal or sto.te Jaw rtquirc:s the disclosure of su··h records. u~luding persona) 
information. Thls is very unlikely. but if disclosure is ever required, UNC~CH and EPA will 
toke all steps allowable by law to protect the pnvacy o f personal informotion. Shon tenn storage 
o r your fLies (containing your ·namc) may be kept in the Medical Stotion or with the Principal 
lnvesligator, Co-lnvestig.'ltors. nnd assisting staff on the day/,veek oflhe study. Long Leon lites 
.slornge (containing your name) arc kept in the Medical Station rocord.s room, which is locked 
and occessible only to the Medical StaLion staff. The EPA Facility tS occcssiblc only 10 

employees working in the building or to thetr guest.s and contractors &JY~ clearance through 
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employees; a guard/receptionist in the lobby will monitor all visitor entry. No highly sensitive 
infonuation wHI be collected from you. U1 some cases. your intormatio11 in this research study 
could be reviewed by representatives of the Universily, the research sponsor (US EPA), or some 
govemmem agencies for such p11rposes such as qualicy control or safety. 

\Vbat will happen if vou are injured by this research? 
All research involves a chance that something bad might happen lO you. This may 

include the risk ofpersonaJ inju:ry. In spite of all safely meas-ures. you might: develop a reaction 
or injury from being in th.is study. If such problems occur, the researchers will help you get 
medical care, but any costs for Lhe medical care will be billed to you and/or your insurance 
company. 

Neither the University oJ North Carolina at Chapel Hill nor the U.S. EPA has set aside 
funds to pay you for any such reactions or inj..,ries, or for t:he reJated medic.aJ care. Jfyou believe 
you have suffered a research.reUated injury, you have the right to pursue legal r¢medy if you 
believe that your injury j ustiii.,. such acrion. The Federal Ton Claims Act, 28 U.S.C. S 2671 ct 
seq., provides for money damages against Lhe United States wher\ propeny loss or personal 
injury results Jrom the negligent or wrongful acl or omission or any employee of the EPA while 
acting within the scope of his or her employment. Signing this consent fonn does not waive ru-•y 
of your legal rights or release the investigator. the sponsor, the institution, or its agen1s from 
liability for negligence. If a research-(e)ated injury occurs. you should contact the Director of the 
EPA NHEERI~ Human Res<:arc!h P•·otocol Office a1 919-966-6217. 

What ifvou want to stop before your part in the stud\' is complete? 
Your participation is voEuntary. You may refuse to patticipate, or may discontinue your 

participation at illlY lime withotLt penalty. or jeopardizing your continuing medical care at this 
instilution, or Josing be11efits you would otherwise be entitled to. 

Dr. ~fadden, Dr. Devlin. Dr. Prah, or Dr. Ghio has the right to stop your participation ln 
·the s1udy at any time. This cou1d be because you have had an UJtexpecled reaction, or have fai led 
to follow instructions. or because t.he entire s-tuc: y has been stopped. 

\Viii \'Ou receive anvthiog for bciog in thi.~ stud,•? 

You will be receiving up to app·roximately $1996 for taking part in this study. This 
reimbursement sc-hedule is described below: 

Subject Compensation for l'rocedurc. during Diesel Exposure Study (99-EPA-283) 

PreTraioing 
Recruinnent Office Visit 
Pbysical Examination 
Bronchoscopy Physical Examirnation 

Training Day (assume 3 hr@$12Jhr) 

First 'Exposure: 
Day/ 
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SIS 
SI S 
$20 

$36 
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l{ourly payment (assume 7 hr @$I 2/hr) 
Symptom questionnaire (twic<> @ S5 ea) 
Blood Draw (twice@ $25 ea) 
Urine Sample (twice@$ I 0 ea) 
Expir<>d Breath Gas (3 types@ S5 each, twice) 
Expired Breath Condensate (twice@$ I 5 ea) 
24 hr Holter Monitoring 
Spirometry (twice@ S20 ea) 
Airways Resistance (twice@ S20 ea) 
Lunch 

Dayl 
Hourly payment (osstunc 4 br @$12/hr) 
Symptom questionnaire (once@ SS ea) 
Blood Draw (once@ $25 ea) 
Urine Sample (once @S!O ea) 
Expired Breath Gas (3 types@ $5 each, once) 
E.xpited Breath Condensate (once@ $1 5 ea) 
Spirometry (once@ $20 ea) 
Airways Resistance (once@ $20 ea) 
Bronchoscopy 
Brush Biopsy (3 brushes, 6 passes) 
[Total payment First Exposure 

Second Exposure 
Da)' I + Day 2 (sarne procedures as First Exposure) 

Completion Bonus 

Al'l'ROXIM'AfC '";OTAL 

$84 
S IO 
sso 
S20 
$30 
S30 

SJOO 
$40 
S40 
$5 

$48 
$5 
S25 
SJO 
SIS 
$15 
S20 
S20 
$325 
$38 
$930] 

$930 

S50 

Additionally yo•: o:nay be reimbursed for other possible costs, which can include CY~ra blood 
sticks, extra hotJrs spen1 in the study, and reasonable travel expenses from oui of town. Parking 
will be paid by the US EPA. Money rcceh1ed by particjpar~ts in research studies is normally 
treated 3S ordinary i11come by uaxing authorities and we will report payments made to you to the 
Internal Revenue Service as required by law. 

NOTE: You should understand tbatyour participation is voluntary. You may terminate 
your participation in the study al a.oy Lime without penalty. If you voluntarily elect to 
withdraw from the study at any time or you faiJ to roaio ta·in compua .. cc witb eligibility 
requirements, you will be paid for th:tt portion of the study that bas bceo cowplcted. ln the 
event a scbedulcxl study activity must be cance.l1ed by the investigators with less than 72 hours 
p1iornotice, you will be paid $12 per bour for the time scheduled and canceled, and 50% of the 
reimbursement amoum for pro-cedures that arc canceled up to a lOt:lll maximum of$ 100 for aH 
proc;c:dures. You wiH be paid ~n tun for any procedures that may have been stat1ed during the 
current visit. Cancellations could occur due to adverse weather conditio.ns. equipment failure. 
and other uoiOreseen eve.nts. Wben feasible, canceled visit(s) will be rescheduled. The 
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investigators also have the right to stop your participation in the smdY, at any time. This could be 
bcC$uS.C you have bad an unexpected reaction, or because the entire st:udy has been stopped, or 
for some other reason. lf you are dismissed by the investigators prior to completion, you will be 
paid for the entire study excluding the completion bonus except in the case where you ate 
dismissed from the study due to ¥our failure to follow instructions. 

Will it e:ost you anything to be in this studv? 
The costs of this research will be paid by the sponS<?r. Tberc will be no costs tO you for 
participating, 

If you enroU in this study. you w1U have some tests and procedures Lhat are only part of t he 
research study. These procedures include blood draws, urine and breath coUoctions, lung Lcstlng, 
bronchoscopy, and c-ardiac monitoring. All costs are paid for by the sponsor. 

Wbat ifvou are a UNC student? 
You may choose not to be in l.b;e. study or to stop being in the study before it is over at any time. 
This will not affect your class standing or grades at UNC-Chapel Hill. You will not be offered 
or receive any special consideration if you take part in this res.ea.re:h. 

\\1hat if vou are a UNC employee? 
Taking pan in this researc-h is not a part of your University duties, and refusing will not affect 
your job. Yon will not be offered or receive ·any special job--related consideration if you take part 
in this research. 

'\Vho is sponsoring this s tudv? 
This research is funded by the U.S. Environroe1:atal Protection Agency. This means thal the 
research Learn is beirtg compensated by the sponsor for conducting the smdy. The researchers do 
not, bowc,•er, hold a direct financial interest in the sponsor. 

\Vhat jf \'Oli have questions a bout this~~ udv? 
You have the right to ask, and have answered. aoyque..:.~i.:ms you may have about this research. If 
you have funher questions, or if a research-related injury occurs, you should call Michael 
).·(adden> Ph.D. at 966-6257, or the EPA Medical Station at the EPA Human Studies Facility at 
919·966- 6232, or the EPA NHEERL Ethics Official here at the facility at 919·966-6217. 

\\'hal if you ba\'e. questions about VO\lr rights as a research subject? 
All research 011 human voh.mtc-:rs is reviewed by a conm1ittee tha.t works 10 protecL your tights 
and welfare. Thls research has been reviewed and approved by the Committee on the Protec-tion 
of the Rights ofHuman Subjects (MedicallRBI at the Univei$ityofNortll C:irolina at Chapel 
Hill. lf you have any questions or concerns regarding your rights as a research subject, you may 
contact, anonymously if you wish, the Institutional Review Board at 919·966-31 13 or by email 
to I,RB subjects@unc.cdu. You may also contact the EPA NH.EERL Ethics Official here at the 
facility at 919-966-6217. 
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IRB Study #99-El'A-283 Consent Form Version Date: Marc,h I 7, 2006 
T itle of Study: Physiological, Cellular, and Bioche!Itic~l Effects of Diesel Exhaust in Healthy 
Young Adults 
Principal Invesligator: Michael C. Madden. PhD 

Subject's Aereement: 

I have read the infonnarion provided above. I h.ave asked a11 the questions I have a1 this time. I 
voluntarily agree to particip:.ue ln lhis research srudy. 

Signature ofReseareh Subject Date 

Printed Name of Research Subject 

Signature of Person Obtaining Consent Date 

!>rioted Name of!>crson Obtaining Consent 
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